ENGLISH ABSTRACT FOR RU2173082 



Subaccount 18861-002US1 

1/1 WPAT - ^Thomson Derwent 
Accession Nbr : 

2002-032762 [04] 
Sec. Acc. Non-CPI : 

N2002-025128 
Title : 

Method for non- invasive measurement of blood saturation with oxygen 
Derwent Classes : 

P31 S02 S03 SOS 
Patent Assignee : 

(ASTR= ) ASTROFIZIKA SCI PRODN ASSOC ENTERPRISE 
Inventor (s) : 

KORSI LV; KOZLOV VI; SOKOLOV VG 
Nbr of Patents : 

1 

Nbr of Countries : 

1 

Patent Number : 

RU2173082 CI 20010910 DW2002-04 A61B-005/00 * 

AP: 2000RU-0100450 20000111 
Priority Details : 

2000RU-0100450 20000111 
IPC S : 

A61B-005/00 A61B-005/145 
Abstract : 

RU2173082 C 

NOVELTY - The method is based on determination of the reflection factor 
of optical radiation and consists in irradiation of skin and biotissue 
sections by monochromatic radiations with wavelengths lambda 1= 630 and 
plusmn;30 nv; ; lambda 2= 830 and plusmn;80 nv, and two- channel 
photographic recording of dissipated signal. After photographic 
recording in the first channel selection of the Doppler signal in band 
fl= 2nvr/ lambda 1, and in the second channel in band f2= 2nvr/ lambda 
2, is accomplished, where vr-speed of erythrocyte motion in the examined 
section of the microcirculation system, and n-optical index of medium 
refraction. Then amplitude detection, separation of the alternating 
(pulse and respiratory) and direct signal components in each channel, 
normalization of the alternating signal component to the direct one are 
performed for each channel. In accordance with the invention, separated 
from the signal of the second channel is the part that is cophased with 
the signal of the first channel, and the relation between the signal of 
the first channel and the separated part of the first channel and the 
separated part of the signal of the second channel is calculated. 
USE - Medicine. 

ADVANTAGE - Enhanced accuracy of measurement of tissue oxygenation, 
expanded field of application of this method. 3 tbl, 1 ex (Dwg.0/0) 
Manual Codes : 

EPI: S02-C01B1 S03-E04A4 S03-E14H1 S05-D01B1B S05-D01G S05-D03 
Update Basic : 

2002-04 
Update Basic (Monthly) : 

2002-01 




(19) RU (H) 



2 173 082 13) C1 

A 61 B 5/00, 5/145 



(51) M(1K 7 



POCCH&CKOE ArEHTCTBO 
no nATEHTAM H TOBAPHbIM 3HAKAM 



ro 

CO 

o 

00 

ro 



(12) 



OflMCAHI/IE H3QEPETEHHfl K nATEHTY POCCMflCKOI/l (EEflEPAL JHH 



(21).(22)3a*BKa: 2000100450/14, 11.01.2000 

(24) flaTa Hanana AeflcrBHfl naTeHTa: 1 1.01 .2000 

(46) flaTa ny6nnKau,nn: 10.09.2001 

(56) Ccbt/iKti: KoanoB B.H. m AP- ilaaepHan 
AonnepoBcxan 4xnoyMeTpnn m aHann3 
KonneKTMBHboc npoueccoB b cucreMe 
MWKpouMpKyn«UMM. <Pn3nonornfl nenoBeica. 1998, 
T. 26. Nfi 6. c. 112-121. WUKITSCH etal. 
Pulse Oximetry: Analysis of Theory, 
Technology and Practice. Journal of Clinical 
Monitoring. Vol. 4, okt. 1988, N 4, p. 290. 
riAJlEEB H.P. m AP- A-rnac reMOAHHaMMMecKMX 
MccneAosaHMM b miHHMKe BHyTpeHHMx 6one3Hen. 
- M.: MeAMUMHa, 1975, c.154. 

(98) AApecAnfl nepenncKn: 

123424, MocKBa, BonoKonaMCKoe w., 95, ryn 
"Hno Acrpo<|)M3MKa' 



(71) 3aflBMTe/ib: 

rocyAapcTBeHHoe yHMTapHoe npeAnpusmie "HIIO 
Acrpo4>M3HKa M 

(72) M3o6peTaTerib: KoanoB B.M., 
Kodcm Jl.B., CoxonoB B.r. 

(73) naTeHTooCnaAaTenb: 

TocyAapCTBeHHoe yHMTapHoe npeAnpMsmie "HIIO 

ACTpO(|)M3MKa" 



(54) CnOCOE HEHHBA3MBHOfO H3MEPEHH* HACblLUEHklfl KPOBM KHCJIOPOAOM 



(57) PecfepaT: 

H3o6peTeHne othochtch k MeAuuMHe, b 

HaCTHOCTH K CnOCOOaM HeHHB33MBHOrO 

H3MepeHMn HacbimeHMH kpobh KMcnopoflOM. 
Cnoco6 0CH0B3H Ha onpefleneHnn 
K09$xpwi\\Aema OTpaweHkm onTi/mecicoro 
M3/iyMeHMfl m BKnwMaeT o6nyneHMe yMacTKOB 

KOKM M GklOTKaHU MOHOXpOMaTHMeCKHMH 

M3JiyMeHH«MM c AnnHaMM bohh x-, = 650±30 
hm; x 2 ~ 830±80 hm, h AByxKaHanbHyio 
<£oToperncTpauHio pacce«HHoro cHmana. 
nocne #oToperncTpau.nw no nepBowiy KaHany 
nponsBOAflT ceneKUMio AonnepoBCKoro cnmajia 
a nonoce fi = 2nv,/A.i. a no BropoMy - b no/ioce 

f 2 = 2nVr/X 2 , npH 3TOM V r - CKOpOCTb ABHKeHktfl 

apHTpoi^MTOB b nccneAyeMOM oTAene cucteMbi 



MMKpoi4MpKynnL^HM, a n - orrnmecKWM noKa3aTenb 
npenoMneHMH cpeAW. 3aTeM ocymecTBnflKxr 
aMnnnTyAHoe ASTeKTupoBaHkie, BbiAeneHwe 
nepeMBHHO^ (nynbcoBofl unw AbixaTexibHofl) h 
nocTORHHoK MacTefl cumana no Kaw/joMy H3 
KaHanoB, HOpMupoBxy nepeMeHHofi k 
nocTOAHHoW cocTaBJiflioinefi cumana no 
KajKflOMy ki3 KaHanoB. B cootb8Tctbhh c 
npeonaraeMbiM M3o6peTeHneM BbiAenaioT H3 
cumana BToporo icaHana nacTb, cnHo>a3Hyio c 
cumanoM nepBoro KaHa/ia, n BbinncnflJOT 
OTHOiueHHe cuma/ia nepBoro KaHana c 
BbiAeneHHoC^ MacTbK) cumana BToporo KaHajia. 
TaKafl coBOKynHOCTb onepau.nK no3BonaeT 

nOBblCHTb TO4H0CTb H3MepeHKfl OKCHreHai^HM 

TK3HH, a TaioKe pacujupMTb oSnacTb 
npuMQHeHUfl AaHHoro cnocooa. 3 Ta6n. 
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(54) METHOD FOR NON-INVASIVE MEASUREMENT OF BLOOD SATURATION WITH OXYGEN 



(57) Abstract: 

FIELD: medicine. SUBSTANCE: the method 
is based on determination of the reflection 
factor of optical radiation and consists in 
irradiation of skin and biotissue sections 
by monochromatic radiations with 
wavelengths 630±30 nv; ; Xj= 830+80 nv, 
and two- channel photographic recording of 
dissipated signal. After photographic 
recording in the first channel selection of 
the Doppler signal in band fy= 2nv r /x 1> and in 
the second channel in band f 2 = 2nv r /x 2 , is 
accomplished, where v r speed of erythrocyte 
motion in the examined section of the 
microcirculation system, and n-optical index 
of medium refraction. Then amplitude 



detection, separation of the alternating 
(pulse and respiratory) and direct signal 
components in each channel, normalization of 
the alternating signal component to the 
direct one are performed for each channel. 
In accordance with the invention, separated 
from the signal of the second channel is the 
part that is cophased with the signal of the 
first channel, and the relation between the 
signal of the first channel and the 
separated part of the first channel and the 
separated part of the signal of the second 
channel is calculated. EFFECT: enhanced 
accuracy of measurement of tissue 
oxygenation, expanded field of application 
of this method. 3 tbl, 1 ex 
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H3o6peTeHMe othocmtca k oonacTM 
Meflni4MHbi, B MacTHOCTH k cnocooaM 
HenHBaanBHoro n3MepeHHfl HacbimeHMfi kdobm 
KucnopoflOM, noaBOJiflioinnM MCcneAOBaTb 
cucTeMy KpoBOo6paineHH« onTMMecicMMM 

MOTOflaMH. 

K OnTHMeCKMM HeMHBaSHBHblM MGTOAaM 

nccneflOBaHun nepMcfeepMMecKOfl CMCTeMbi 

KpOB006pa LL\6 H Mfl OTHOCflTCfl: 

4)OTonneTM3Morpacf)Mfl [1] , na3epHa*i 
AonnepoBCKafl 4>noyMeTpnfl (JIA^) [2] h 
nynbcoBafl oKCMMeTpn* [3]. 

<t>OTonneTM3Morpact)nfl 3aKntoMaeTCfl b 

30HflHpOBaHMM 0nTMH6CKMM M3nyMeHMeM 

opraHOB m TKaHefl opraHH3Ma, perncTpai^MM 
pacce«HHoro cumajia u ceneKi^nn ero 
nynbcauw^, KOTopwe ooycnoBneHbi 
KpoBeHanonHeHneM KpynHbix cocvaob, b nepByio 
onepeflb apjepm. 

J1fl<t> b KaMecTBe 30HAnpyK>mero CMmana 
Hcno^b3yeT KorepeHTHoe nasepHoe M3nvMeHMe, 
a ocHOBHbiM o6"beicroM nccnefloBaHUH ABnaeTCfl 

AOnnepOBCKVI^ CABMT MaCTOTbl, BOSHMKaKDlUMM 
M3-3a ABH)KeHMfl 3pMTpOL\HTOB RO 

MwcpococyAaM. 3to nosBonneT M3ynaTb 
cucTeMy MMKpoi^upKynauMM, coAep>Kainyio 
apTepnonbi, Kanmuiflpbi m BeHynbi. 

<!>M3MHeCKOM OCHOBOM OnTMHeCKOfi 

OKCHM6TpMM flBflfleTCfl pa3TIMMM8 

K03ct)4)ni^MeHTOB nornomeHMH owicneHHofl m 
BoccTaHoaneHHO^ o>opM reMornooMHa aha 
KpacHoro CBeTa c AnMHofi bojihw x 1 = 630±30 
hm. HHieHCMBHocTb CMmana, npouueAUiero 
Mepe3 cnofi Kposn, b nepBOM npn6nn)KeHMH 
o6paTH0 nponopL^HOHa^bHa KOHt^eHTpai^nn 
BoccTaHOB/ieHHoro reMomo6MHa. B 
MHO>paKpacHofi oonacTM npn 7^= 830±80 hm 
nomomeHne onTMMecKoro M3JiyMeHH« stmmm 
cpopMaMM reMorno6kiHa OAMHaKOBO 
(M3o6ecTMMecKafl TOMKa). 3to no3BonfleT 
CMHTaTb, mto oTHOweHMe cumanoB, npoweAiuMX 
sepes KpOBb, nponopL^MOHaiibHO cyMMapHOM 
KOHi;eHTpauMM reMorjio6MHa kpobm. flaHHbiM 
MeTOA no3BO/iner MSMepqTb KOHL^eHTpauwo 
KkicnopOAa SO2 b kpobm in vitro. 

Ha nyTH co3AaHHH HenHBa3HBHOfl 

OKCMMeTpMM MMe/lMCb AB6 TpyAHOCTH 

3HaMkirertbHa$i 3aBncniviocTb pacceaHHoro 
ckima/ia ot KOHL^eHTpaL^nn Apyrux Beu^ecTB, 
coAep)KaiMnxcn b Korce, HanpuMep, MenaHUHa m 
to, mto pacceflHMe npoMcxoAUT Ha 6onbUJOM 

KOJIMHeCTBe KpOBeHOCHblX cocvaob pa3HblX 

TunoB (apTepMfl, seH, KanMnnnpoB). HacbimeHMe 

KpOBH KMCJlOpOAOM B 3TMX COCyAaX pa3JlHHH06. 

Ycnex nynbcoBofi OKCMweTpnn oGbflCHfleTca 
Tew, mto 3TOT cnoco6 no3Bonnn ceneKTMpoBaTb 
oamh Tun KposeHOCHbix cocyAOB - apTepkifl. B 
apTepn«x cepAeMHafl ABflTenbHOCTb Bbi3UBaeT 
BoriHbi AaaneHMR, KOTopwe npuBOA^T k 
Kone6aHM«M CTeHOK cocvaob m, KaK en e act sue, 
k ny/ibcauMAM onTMMecKMx xapaKTepucTMK. B to 
we BpeMfl KapAnoKone6aHHH kdobotoio b 
Kannn/iflpax n seHax He3HannTenbHbi. 3to 
no3Bon$ieT n3Mep*Tb Hacbiu^eHne kpobh 
KMcnopoAOM b apTepkiflx SgC^. 

Han6onee 6jim3Kmm no TexHMHecKofl 
cyiAHocTM peiueHneM, Bw6paHHbiM aBTopaMM b 
KawecTBe npoTOTuna, flBnneTCfl Me to a 
nynbCOBO^ OKCMMeTpuvi [3], no3BonflJou^nfl 

HeHHBa3MBHO M3MepflTb Hacbiu^eHne 
apTepnaribHofi kpobh khcjiopoaom. 

MeTOA ny/ibcoBoR oKCMMeTpnn ocHOBaH Ha 
onpeAeneHMH Koso>o>MuneHTa OTpaxeHMfl 
onTMMecKoro nsnyMeHMS m BKnKJHaeT: o6nyMeHne 
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ynacTKOB komcm m 6noTKaHH 

MOHOXpOMaTHMeCKMMH M3JiyMeHHflMM C A^HHaMU 
BOJ1H 650±30 HM, X 2 = 830±80 HM, M 

AByxKaHa/ibHyio <})OTOpervtcTpauviio pacce^HHoro 
cum ana, 

B to we BpeMfl ny/ibcoBan OKCMMeTpun He 
no3BonfleT M3Mep«Tb Hacbui^eHne kdobm 
KucnopoAOM b Apyrvix xpoBeHocHbix cocyAax, 
xoTfl MeTa6ojiMMecKvie npoueccbi opraHM3Ma 
onpeAe/ifiioTCH He cTonbKO oKcureHai^ne^ 
apTepnanbHo^ kpobm, CKoribKO ero 
noTpe6neHMeM. Oho b cboio onepeAb saBucuT ot 
A^4>o>y3viki KvicnopoAa Mepe3 ctchkm 
MkiKpococyAOB, to ecTb ot TpaHcnopTa 
KucnopoAa b cucTeMe MkiKpouupKyn^unn. 

TexHHHecKkiC^ pesyxibTaT m 306 peTe h n a 

COCTOUT B nOBblLLieHMH TOMHOCTM M3MepeHHfl 

oKCkireHaLjeiu tkbhh, m b tom, mto cnoco6 
no3BO/iR6T ocyu^ecTBJiflTb onpeAeneHkie 
TpaHCKannnnnpHoro o6M6Ha kmcjiodoaom, 
n3MepeHne HacwineHMfl kmcjiopoaom kdobm, 
ABn>KyLneMCfl b oahom H3 OTAenoB cvicTeMbi 
MMKpouupKynwL^MH, mto pactiJMpfleT oGnacTb ero 
npMMeHeHMfl. 

AHanM3 ruinoKCkin TKaHM AB/ifleTCfl oneHb 
Bax<HO^ 3aAaMeH Ann xnpyprnnecKoro m 
peaHMMai^MOHHoro MOHHTopuHra n AnamocTHKM 
pa3/iMMHbix 3a6oneBaHMW. B MacTHocTM, 

M3BeCTHO, MTO 3/10KaMeCTBeHHb<e 

HOBOo6pa30BaHkm xapaKTepMayjoTc^ oonee 
MHTeHCMBHbiMM o^MeHHbiMH npoLjeccaMM Id 
6onee nHTGHCMBHbiM noTpe6neHH9M KMcnopoAa. 
nosTOMy KOHi4eHTpaL4Mfl KMcnopoAa b BeHynax, 
OTBOAflLMUX KpOBb M3 naTOJiomMecKVix pernoHOB, 
HH>Ke HopMbi. Ee naMepeHne 6bino 6bi BecbMa 
nonesHo Ann paHHe^ AnamocTHKM 
oHK03a6oneBaHMM. 

B cooTBeTCTBM m c npeAnaraeMbiM 
M3o6peTeHMeM TexHMMecKM^ pesy/ibTaT 
AOCTwraeTca TeM, mto b cnoco6e HeMHBa3MBHoro 
M3MepeHH3 HacbiLi^eHkin kdobm KMcnopOAPM, 
ocHOBaHHOM Ha onpeAeneHMM Koao>o>MUMeHTa 
oTpaweHHfl onTMMecKoro M3nyMeHMR, 
BK/iiOMaioii^eM o6/iyM6HMe ynacTKOB koxch m 

6MOTK3HM MOHOXpOMaTMMeCKMMM M3JiyMeHMRMM C 

AnMHaMM BOJiH 650±30 hm; x 2 = 830±80 hm, 
4>oToperMCTpai^MK) cumana, pacceflHHoro 

6MOTKaHbK), C nOMOL^biO abvx KaHa/lOB, 

pacoTaiOLAMX b 

nonocax \^ m \ 2 cooTBeTCTBeHHO, nocne 
o>OToperMCTpauMM no nepBOMy KaHany 
npoM3BOART ceneKHMio AortnepoBCKoro CMma/ia 
b nonoce f^= 2nv r /x 1 , a no BTopoMy - b no/ioce 
f 2 = 2nv r /x 2 (rAe v r - 3HaM6HMe ckodoctm 

ABMKeHMfl 3pMTpOL^MTOB B MCCJieAyeMOM OTAB/te 
CMCTeMbl MMKpOMMpKyJlfll^MM, n - OnTMMeCKMM 

noxasaTejib npejioM/ieHun cpeAbi), npoM3BOA«T 
aMn/iMTyAHoe AQTeKTMpoBaHMe AonnepoBCKMX 
CMma/ioB, BbiAeriRK)T nepeMeHHyko (ny/ibcosyio 
mjim AbtxaTeribHyKD) m nocT05iHHyio MacTM 
CMmana no nepBOMy m BTOpOMy KaHanaM, 
npoM3BOAflT HopMMpoBKy nepeMeHHO^ K 
nocTo^HHO^ cocTaanflioi^eA cumana no 
KsuKAOMy M3 KaHanoB, nocne Mero ms cm man a 
BToporo KaHana BbiAennioT MacTb, CMHcJ)a3Hyio c 
CMmanoM nepBoro KaHana, m BbiMMcnnioT 
OTHoiueHMe CMmana nepBoro KaHana c 
BbiAeneHHOM MacrbK) cumana BToporo KaHana. 

HacTOTa MsnyMeHMn, pacceflHHoro 
ABM>KyineMCfl MacTMi^e^, OTnMMaeTca ot nacTOTbi 
30HAnpy«)U4ero CMmana (ao>o>eKT flonnepa). 
Ann MacTMi^bi, ABM)Kyi4e«c« co cKopocTbK) v r = 
1 mm/c, o6nyMeHHOfl nasepHWM MsnyMeHMeM c 
AnMHoW BonHbi 630 hm, AonnepoecKan MacTOTa 
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paBHa 4.4 kI~lv ScJxfceKT flonnepa no3BOJi*eT 
MccneflOBaTb 6ojibiune aHcaM6nn sphtpouhtob, 
flBVDKyiuMxcfl b MMKpococyAax. Hx CKOpOCTH 
pa3JiMMHbi b apTepMonax, Kanwnjinpax m 
BeHyjiax, hto no3aojifleT MeTOAawiM nacTOTHofl 
ce/ieiqun nponsBOflMTb ananuz 

Cj)M3M0J10rM4eCKMX npoLjeccoB, HAyiMMX B 
pa3nnHHbtx oTflenax CHCTewibi 

MMKpounpKynfli4MM. Ta6n. 1 muuocTpMpyeT stot 

Cf>aKT. 

B nacTHOCTn, Ana aHSUiMsa TpaHcnopTa 
Kucnopofla yAOOHO ncnojib30BaTb 2-x 
KaHajibHbifi annapaT c jiasepaMH, ManyHaKDii^MMn 
Ha AnnHax bojih Xi= 0,64 mkm m x 2 ~ 0,88 mkm. 
nepBafl AnnHa Bo/iHbi xapaKrepn3yeTCfl 
BbicoKMM noF/iou^eHM6M CBBTa b reMomoSwHe n 
HM3KMM nomomeHneM b oKMcneHHOM 
reMomo6MHe. BTopan AnnHa Bo/iHbi HaabiBaeTca 
M3o6ecTMMecKOM, TaK KaK nomou^eHne 
onTMMecKoro n3JiyHeHHH b 3TMX pjsyx BBiijecTBax 

OAHH3K0B0. 34)C$)eKTMBHa« HOBepXHOCTb 

paccefiHUfl apuTpoL^MTa b 3HaMHTe/ibHO& 
CTeneHu onpeAen«eTcn xuMtmecKUM cocTaBOM 
BHyTpMKneTOMHoro BBLuecTBa. Oho 
npeACTaB/ineT co6o& HacbiineHHbifl, 32% 
pacTBop reMomo6nHa b nnasMe kpobh. 

0603H3MMM 3<£c{)6KTMBHyiO TlOBepXHOCTb 

pacceflHMfl spuTpoqMTa, 3anonHeHHoro Ha 100% 
OKCnreMor/io6nHOM a 0 (x), a b tom cnynae, 
Korfla b opuTpounTe reMorjio6MH a H (x). 

Cnmaji flfl<t>, ksk n3BecTHO, onpeAeJiaeTCfl 
cooTHotueHweM: 



u<*..2> = kc2><t<1> 



P<t,r)<a <a>N <t,r>+ 



♦O <1>N <t,r>)dr <i> 

N H 

TAe K(X) - K03$Ct)ML4tieHT, CBflSaHHblfl c 
MOlMHOCTbK) M3JiyHaTeil51, K034)Ct)M14MeHTOM 

ycuneHMfl npneMHUKa h ycnoBHAMH 
pacnpocTpaHeHU* CBeTa b 6noTKaHn; 

- o6"beM, c KOTOporo npHHHMaeTca 
CMixan 6onbLue ypOBHH wyMOB npneMHWKa; 
No(t, r), Nn(t, r) - MmoBeHHaa nnoTHOCTb 

OKMCJieHHblX M He OKMCJieHHblX apMTpOL^VITOB B 

TOMKe r; 

v(t, r) - Aon/iepoBCKan cKopocTb 

OpWTpOUMTa B TOHK© T. 

npeo6pa30BaB cuman U(t,x) no Oypbe 
nojiynaiOT 2M+1-MepHbi8 BeKTOp! 
u<t, H> -{s^<il> J- 

fab f - nacTOTa <t>ypbe rapMOHMKH, 
M3MepfleMas b Kone6aHMflx b MMHyTy. 

Ana MCKTiKDMeHUH annapaTHbix qbaKTOpoB b 
Aa/ibHeMiueM yAO^Hee Mcno/ib30BaTb BennnnHbi, 
HopivinpoBaHHbie k HyjieBOfi KownoHeHTe 2M 

BoribiunHCTBo TKaHeR opraHM3Ma Ana 
paccMaTpkiBaeMbix ajwh bojih MMeioT HH3Kne 
oMnnecKne noTepn (HCKntoMeHHe cocTaBJifler 
reMorno6nH), hto no3BOJiflJio 6bi owwAaTb 
BbicoKyio npo3paMH0CTb m oojibtuyio my6kiHy 

npOHMKHOBeHM« OnTMHeCKOrO M3JiyMeHM«. B TO 

we BpeMfl 6o/ibujoe KoriMHecTBO 

MUKpOBKTIKDMeHMtf Beil^eCTB C paSJIMHHblMkl 

noKa3aTe/iflMM npenoMneHMfl np^BOAMT k 
MHTeHCMBHOMy pacceHHUio m orpaHUMUBaeT 
rny6nHy npoHMKHOBeHMfl caeia. Pa3Mepw 3thx 
HeoAHopoAHocTeR Ha nopflAOK MeHbiue AnnHbi 
Bo/iHbi BMAHMoro ManyMeHHfl. 3to npusoAUT k 

TOMy, HTO l7iy6HHa npOHUKHOBeHMfl H3JiyMeHH« 

Ha ATiHHe Bo/iHbi x 2 6ojibiue MeM Ha ^. B 
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pe3ynbTaT8 n(x 2 ) > m MMeeT mocto 

cooTHOiueHMe: 

n(x 2 ) = ci{x 1 )+n d (2) 

Cumaji Jlfl<t> (1)c yM8T0M cooTHoiueHUfl (2) 
mo>kho npeAcraBMTb b bmaq: 

Aayiwi nocneAHMM cnaraeMbiM 

cooTBeTCTByiOT 2M-MepHbie Beiaopa Oypbe: 



BexTOpa 



^s (1> <a >}-m <x >i- 

if 2 ■ 1 r i 1 



KonnnHeapHbie. 3to no3BonneT BbiAennTb 
cumanbi, oTHocwiuMecn k OAHOMy m roMy we 
nccneAyeMOMy 06-beiwiy, nonyMeHHbie npn 

30HAMpOBaHMM C nOMOU^blO M3JiyHeHkl^ pa3HbJX 
ATIHH BOJIH. 

KaK 6bino noKa3ano paHee, npeo6pa30BaHne 
Oypbe nosBOJiaeT ocyiAecTBJiflTb cejieKu,wo 
pasjinMHwx oTAejiOB cucTeMbj 

MHKpoi^npicyjiflL^MM. B ^acTHOCTVi, aMruiMTyAa 
nyjibcoBbix KOJieoaHHi^ MaiccMMajibHa b 
apiepnojiax m 3<J)cJ)eKTMBH0 3aTyxaeT b 
cjieAywiAnx sa hmmh OTAenax. flbixaTejibHbie 
KOJie6aHMfl npucyTCTByioT bo Bcex OTAenax 
cucTeMU, ho B cnjiy onpeAeJieHHoft 
apxmeKTOHUKid MMKpococyAOB KO)KM t CMman 

Jlfl<t> Anfl 3TMX rapMOHHK, B OCHOBHOM 

onpeAenweTcw BeHyjiapHbJM 3BeHOM. 
yMMTbiBaa, a(X!) > 0(^2) nojiy^aioT: 
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AHanorMMHo bwhucjiriot Hacwu^eHne kdobh 

KMCJIOPOAOM B BOHyJlflpHOM 0TA6J18 CMCT6Mbl 

MUKpoL^MpKynni^MM. Oi^eHKa AonyiMeHMW, 
CAenaHHbix npn BbiBOAe cpopMynw (4), 
no3BOJifleT onpeAennTb noTGHi^naJibHyio 

TOMHOCTb M3MepeHMfl AaHHbIM MeTOAOM. OHa 

cocTaBJifleT ~3%. B seHyjiapHOM 3BeHe 
TO^HOCTb HecKonbKo xywe. 

Oypbe anajiM3 KOJineKTMBHwx npoi^eccoB, 
nAy^nx b cucTeMe MMKpoi^upKyjifli^nH noKa3aji, 
hto b hmx npeBannpy»oT onpeAejieHHue puTMbi. 
B nacTHOCTM, Ha6jiK)AaeTcn KapAnopMTM m 
AbixaTejibHbie bojihw. OcHOBHbie cseAenvin o 
KOJie6aHnnx KpoBOTOKa npuBeAQHbi b Ta6n. 2. 

B MaCTHOCTM, pa3JlMHMe B pUTMMHeCKMX 

npoL^eccax nosaojifleT MSMepnTb Hacbiu^eHne 
kpobm kucjiopoaom b BeHynax M TeM CaMbIM 
onpeAejiMTb noTpe6neHne KucnopoAa TxaHbio, 
hto flBJiaeTCfl sa>KHe«ijunM noKasaTeneM 
MHTeHCHBHOCTM MeTaoojinHecioix npoueccoB. 
3to AOCTuraeTCfl tsm, hto nocne awinnnTyAHoro 
AeTetanpoBaHMfl npou3BOAflT cejieKL^nK) 
nyjibcaqnw CMrHana Ha nacTOTax, 
cooTBeTCTByioiMMX AbixaTenbHbiM Kone6aHnqM. 
ripniviep peariM3ai4MM cnoco6a 
Anpo6aL4Mfl AaHHoro cnoco6a 
npon3BOAnnacb Ha AsyxKaHaxibHOM jia3epH0M 
aHaJinsaTope KanmuiflpHoro KpoBOTOKa 
J1AKK-01, nMeKDiAMM ABa nanyqaTerifl, 
paooTaioii;MX b nojiocax x. 1 = 630 hm; x 2 = 830 
hm, npucnocoGneHHOM Ann KOMnbiOTepHO^ 
o6pa6oTKM cumanoB m cnei^naribHo 
pa3pa6oTaHHoro nporpaMMHO-MaTeMaTMnecKoro 
ooecneMeHUfl. Oho no3Bonuno cejieKTupoBaTb 
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npoi^eccbi b BeHynax h apTepnonax m 
nccjieflOBaTb pacceflHHbie cumanbt AByx atihh 

B0J1H. 

fin* KOHTpo/ifl 0KcnreHau.uu Kpoan b KpynHbix 
cocyAax Mcnonb30Bancfl OKCHreManynbcoMeTp 
OITI-1. Oh nosBOJian ocy mecT Bn a t b 

HGMHBa3HBHbtM KOHTpOJIb 38 HaCblUjeHHeM KpOBH 

KucnopoAOM b apTepunx m MeroflOM in vitro 
MccneflOBaTb BeH03Hyto Kposb. 

B npouecce neneHHfl oonbHbix MeTOAOM 
cfcoTOAHHaMHHecKOfl Tepannn (<J>flM) 
ocymecTBnancfl o6"beKTMBHbiR Komponb 
KanecTBa neneHiifl c noMOi^bio annapaTa 
J1AKK-01 . (Ho 3annc«M M3MepeHMfl c nowiotubio 
0ypbe-aHaiiM3a onpeAenflnncb aMn/iMTyflbi 
puTMUMecKnx v npou,eccoB. Pe3yxibTaTbi 
CTaTucTMHecKO^ o6paboTKH Ha 6onbiuofl rpynne 
nat^neHTOB b B03pacTe 57-93 ro/^a npuBefleHbi b 

Ta6/1.3. KO)KHblfi KDOBOTOK y 3TO&" B03DaCTHOfl 

rpynnw Ha 3AopoBofl tk3hh HecKonbKo cHuweH, 
ho cpe^Hee 3HaneHne noKasaTena 
MUKpoL^upKynflL^MH Ha 6a3annoMe na 21% Bbiiue 
6a3anbHoro. 

Ho Aaw© na cJxjhb o6mero yBennMeHMfl 
awinnHTyA Bcex rapMOHnneciaix cocTaarmfou^HX, 
Henb3» He oTwemTb aHOManbHoe B03pacTaHne 
flbixaTenbHoro pwMa. 

flaHHbie o5cnefloBaHHR npoBOAM/incb b 
cTauMonapHbix ycnoBkiflx. flau>ieHT 3aHMMan 
KOMcfcopTHoe nonoweHMe, n nepe3 10-15 MMHyT 
HaHUHa/iMCb JTflO-nccneflOBaHMfl. ripn stom 
AeflTeribHOCTb creneTHbix Mbiwu, orpaHHweHa 
AbixaHneM. AwxaTenbHbie bojihw npucyTCTByiOT 
KaK b BeHax, TaK h b apTepufix, KaK b 
apTepnonax, TaK n BeHynax. KaK noKasarm 
nccneAOBaHHfl, Ana kokm cuman Jlfl<t> Ha 80% 
o6ycnoB/ieH seHynaMM. OTCKyja cneflyeT, mto 
Ha6nKDAaeMan aHOMannfl ooycnoBneHa 
BeHy^npHbiM ornenoM m aanfleTca peanbHbiM 
o>aKTOM, oGycnoBneHHbiM oco6eHHOCTflMM 

KpOBOTOKa. 

3oHAnpyK>mee HsnyneHMe npnoopa /1AKK-01 
MMeeT AnnHy BonHbi x = 0,63 mkm. 3Ta AnnHa 
BonHbi xapaKTepn3yeTCfl 3HaMMTe/ibHbiM 
nomomeHneM reMomo6nHa m MeTareMorno6nHa 
H OTHOCHTenbHOfl npospaHHocTbK) 

OKcnreMor/io6MHa. 3I1P apHTpou.MTa, 
sanonHeHHoro HeoKucneHHbiM reMorno6HHOM, 
oonbiue. 3tot cfeaKT no3BonaeT o6*bHCHMTb 
oojibiijoe 3HaneHne aMnnMTyAbi AbixaTenbHoro 
pMTMa cvicreMbi MMKpou,npKynflunn 6a3annoMbi. 

Cpa3y nocne neneHHH see pmMbi 
noAaaneHbi. CncTeMa MUKpoLjupKynyiuiiH 
HaxoAMTCR b coctoahhh reMOAMHaMUMecKoro 
CTa3a. 

HpeAnaraeMbifl cnoco6, paccMOTpeHHbifl b 
npMBeAeHHOM npuMepe, MoweT 6biTb 
ncno/ib30BaH An« onpeAeneHMfl rpaHHU, 

3J10KaHeCTBeHHOrO H0B006pa30BaHMfl, HTO 

npeACTaanneT HecoMHeHHbifl mh Tepee Ann 
xnpyprMM h nyneBO^ Tepannn. Cnocx)6 MOKeT 
6biTb npuMeHeH Ann 0i4eHKM KanecTBa 
npoBeAeHHoro neneHMfl m KOHTponn 3a 
pea6v4/iHTai4nefl. 

CneAyeT OTMeTMTb, mto npeAnaraeMbiR 
cnocoo" AeMOHCTpupyeT HOBbie bo3mo)khoctm 
ncnonb30BaHMH JlflO. Oh roAMTCfl hg TonbKo Ann 
oueHKM nepo>y3HM tiohh, ho no3BonneT 
aHann3npoBaTb 1 TpaHCKannji/iflpHbiW o6MeH, b 
HacTHOCTM, TpaHcnopT KMcnopoAa. 
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B pe3ynbTaTe npoB6A6HHbix v\ccnep,OBaHMft 
6bi/ivi onpeAeneHbi 3HaneHHfl HacbimeHua kdobh 
KucnopoAOM Ha 3AOpOBofi ko)k@ n b onyxo/in. 

(lo^yMeHHwe pe3y/ibTaTbi cBMAQTen bCT By k>t 

O TOM, MTO TpaAHUHOHHbie MBTOAbl OKCHMOTpMH 

He no3BonflK>T Bbi^BviTb 3a6oneaaHne, b to 
BpeMfl KaK npeAnaraeMbi^ cnoco6 AaeT 
B03MO)KHOCTb o6Hapy)KMTb Ae*MUMT KUCJiopoAa 

B BeHVJlflpHOR KDOBM, CBH A©Te/l bCTBy K)IAM ft O 

oonee MHTeHCMBHbix MeTa6onnHecKnx 
npoueccax, um/wyx b onyxo/iM, 

Hcnojib3CBaHne npeAnaraeiworo cnoco6a 
HenHBasMBHoro M3MepeHHfl HacbitAeHMfl kdobm 
KucnopoAOM, no3BonneT M3MepnTb HacbimeHne 
kpobm KMcnopoAOM b pasxikiMHbix MMKpococyAax 

CHCTeMbl MHKpOL|HpKynfll4HH, T. 6. MMeHHO T3M 

rAe ocyiAecTsnfleTcq nuTaH^e TKaHM 
KucnopoAOM. 3to no3BO/ifleT noBUCHTb 
KanecTBO AnamocTHKM MHorvix 3a6o/ieBaHMft, 
tomho onpeAenMTb rpaHMtjbi naTonorvmecKnx 
HOBOo6pa30BaHMft, mto OMeHb BajKHO An« 
xnpyprviM. HenHBa3MBHOGTb MeTOAa no3BorifleT 
era ncnonb30BaTb Ann onepaunoHHoro m 
pea6nnnTai^noHHoro MOHMTopuHra. 

HCTOHHMKM HH4)OpMai4HM 
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1998, T. 24, N 6, c. 112-121. 

3. Wukitsch et al, Pulse Oximetry: 
Analysis of Theory, Technology and Practice, 
B: Journal of Clinical Monitoring, Vol. 4, N 
4, October 1988, p. 290. 

OopMyna M3o6peTeHMfl: 

Cnoco6 HenHBa3MBHora M3MepeHMfl 

HaCblLAeHHfl KDOBH KUCJlOpOAOM, OCHOBaHHbjA Ha 

onpeAeiieHMki Koac|54)ni^neHTa oTpaxeHUfl 

OnTMMeCKOrO H3JiyHeHM51, BKX1K)HaK>U4klft 

oCnyneHne ynacTKOS kokm h 6hotk3hm 

MOHOXpOMaTHMeCKMMH M3nyMeHMPMM c AnviHaMH 

BOfiH 650+30 hm; x 3 = 830±80 hm, 

c})OToperMCTpai^Mio curHana, paoceflHHoro 
GnoTKaHbio, c noMOLi^bto Aayx KananoB, 
paooTaiou^MX b 

nonocax ^ m cooTBeTCTBeHHO, 
OTnunaiou^Mftcn TeM, hto nocne 
cf)OToperncTpau,nM no nepsoMy Kanany 
npou3BOAflT ceneiquK) AonnepoBCKoro cumana 
b nonoce fi= 2nv r x 1 , a no BTopoMy - b nonoce 
f2= 2nv r x 2 , rAe v r - SHaneHne ckopocth 
A8n>KeHMfl opuTpoi^nTOB b nccjieAyeMOM OTAene 
cucTeMbi MMKpoi^upKynni^nn, n - OnTMMeCKMfi 
noKa3aTenb npe/ioMnennfl cpeAbi, npoM3BOA«T 
aMnnnryAHoe AeTeianpoBaHne AonnepoBCKnx 
cumanoa, BbiAe/iRjoT nepeMennyio (nynbcoByio 
nnn AbixaTenbHyjo) h nocTOHHHyio HacTM 
cumana no nepBOMy m BTopoMy KaHanaiw, 

npOMSBOAflT HOpMUDOBKy nepeiweHHOfl K 
nocTO^HHOft cocTaB/i»K)U4eft cumana no 
Ka>KAOMy H3 KaHanoB, nocne Hero U3 cumana 
BTopora KaHana BbiAenaioT nacTb, cnHcf)a3Hyio c 
cumanoM nepsoro KaHana, m BbiMncnpioT 
OTHOiueHMe cumana nepBoro KaHana c 
BbiAeneHHofi Hacrbio cumana BToporo KaHana. 
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Ta6jiHu;a 1 

OrpyKTypHwe h (fcymmHOHaji&Hbie xapaicrepHCTHKH cocyaoB 
MHKpouHpKyjwTOpHoro pycjia koech nejioBeica; o6i>eM TKaHH-1 mm 3 ; 

KOJIHMeCTBO MHKpOCOCyflOB-2* 10 2 J KOJIHHCCTBO 3pHTpOIJHTOB - 3.5 10* . 
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Ta6jiHua 2 

Phtmu fynyKryawH ncnroKa 3pHTpouHTOB b CHcreMe 

MHKpOUHpKyjWI^HH 



rapMOHHMecKHe 

OCToB JlHK) LUH *» 

4>jiyKTyauHH 

KpOBOTOKa 


MKponneTH3Morpa4w« 
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3HaqeHHe 

pMTMOB 
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3TH pHTMhl 

npeBajiHpyiOT 


Aiana- 

30H 
HaCTOT, 

mhh" 1 


AMTLlHTynafl 

aBJieHHfl 

MM pT.CT. 
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HccjiCAOBaHHA TpaHcnopra KHCJiopoAa b 3flopoBoft 
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